ABSTRACT Two new fossil species of Kalligrammatidae (Neuroptera) are described from the Middle Jurassic locality at Daohugou, Inner Mongolia, China: Limnogramma hani n. sp. and Limnogramma mongolicum n. sp. Some venational homologies in Neuroptera are discussed brießy.
Materials and Methods
This study is based on two specimens collected near Daohugou Village (Shantou Township, Ningcheng County, Inner Mongolia, China) and housed in the fossil insect collection of the Key Laboratory of Insect Evolution & Environmental Changes, College of Life Science, Capital Normal University, Beijing, China (CNUB; D.R., curator). These insect-bearing beds are here considered as belonging to the Jiulongshan Formation and dated Middle Jurassic (alternatively considered to be Late Jurassic by Zhang 2003) .
Specimens were examined using an MZ12.5 dissecting microscope (Leica, Wetzlar, Germany), illustrated with the aid of a drawing tube and Illustrator CS3 and Photoshop CS3 (Abobe Systems, Mountain View, CA).
We use the traditional (sensu Wootton 2003) venational terminology of Comstock (1918) following the recent interpretations of Oswald (1993) , Archibald and Makarkin (2006) , and Wedmann and Makarkin (2007 Description. Hind wing triangular, with distinct tornus, 49 mm long (along R1), 32 mm wide (perpendicular to R1); costal margin apically slightly curved anteriad. Costal space moderately broad, as wide as subcostal and R1 spaces together; slightly narrowed basally, strongly dilated apically. Subcostal veinlets mainly simple, some basal forked once, most apical forked once to twice; each connected by one crossvein (Ϸ15 crossveins preserved), particularly in basal portion. Sc and R1 possibly fused apically (not clearly preserved); one or two twice forked veinlets of ScϩR1. Subcostal space rather broad, with numerous closely spaced crossveins. R1 space similar to subcos- tal. Rs1 originating from R slightly proximal to origin of stem of Rs, convex, rather deeply dichotomously branched. Rs proper with six widely spaced branches, each dichotomously branched distally. M divided into MA and MP near wing base. MA concave, nearly straight for almost entire length, shallowly dichotomously branched distally. MP convex, occupying large area, its posterior trace with four branches directed anteriorly, anterior trace with four branches directed posteriorly. Description. Hind wing subtriangular, with tornus shifted apically, 38 mm long (along R1), 25 mm wide (perpendicular to R1); costal margin markedly arced. Costal space moderately broad, approximately as wide as subcostal and R1 spaces together; gradually dilated apically. Subcostal veinlets simple in proximal two thirds, mainly forked once in apical third; connecting with each other by one to three crossveins in distal half (Ϸ35 crossveins preserved). Sc and R1 fused apically; one short forked veinlet of ScϩR1. Subcostal space moderately broad, with numerous rather widely spaced crossveins. R1 space narrowed basally. Rs1 originating from R proximal to origin of Rs proper, convex, rather deeply dichotomously branched. Rs proper with four widely spaced branches, each dichotomously branched distally. M dividing into MA and MP near wing base. MA strongly concave, straight for almost entire length, shallowly dichotomously branched distally. MP convex, occupying relatively small area, its posterior trace with two branches directed anteriorly, anterior trace with four branches directed posteriorly. Common stem of Cu very short, Cu dividing into CuA and CuP near wing base. CuA concave, with six pectinate branches distally, proximal-most branch deeply forked. CuP deeply forked into two long convex branches slightly divergent distally: anterior branch pectinately branched distally, with two long branches; posterior branch dichotomously branched distally. 1A long, pectinately branched in distal one thirds, with four branches. 2A relatively short, pectinately branched along entire length, with numerous branches, mainly forked once or twice, connecting with each other by one to three crossveins. 3A not detected, if present very short or fused with 2A. Crossveins in radial to 1A spaces numerous, rather closely spaced. Color patterning well preserved; wing entirely fuscous with well-preserved eye-spot and dark crossveins in apical portion.
Discussion
The hind wing of Limnogramma, like those of other kalligrammatids, possesses a vein originating near the wing base at R proximal to Rs (Figs. 1B and 2C ) that is usually named MA by other authors. In our opinion, this vein is should be homologized with the most proximal branch of Rs of other families. The proximal parts of the radius and the media of Neuropterida are hypothesized to be fully fused in both fore-and hind wings at an early stage of the evolution of this lineage; this is largely based on the assumption that each vein consists of a convex anterior and a concave posterior branch (Kukalová-Peck 1983 Adams 1996; Kukalová-Peck and Lawrence 2004) . Accordingly, the convex most proximal branch of Rs is homologized with the anterior branch of the media (MA). However, this hypothesis has no direct evidence to support it. Until such evidence is found, we prefer to follow the traditional view, i.e., that in Neuroptera the radius and media are not fused basally.
Examination of extant and extinct taxa of Neuroptera shows that the concavity/convexity relationships of the main longitudinal veins (MA, MP, CuA, and CuP) are the same in all families (except for an indeterminable position in some taxa): in the forewing, MA is concave, MP is convex, CuA is convex, and CuP is concave; in the hind wing, MA is concave, MP is convex, CuA is concave, and CuP is convex. The main difference between fore-and hind wings in this context, therefore, is the contrary concavity/convexity relationships of CuA and CuP. Among other things, this has practical implications for the analysis of foreand hind wings in fossils. Ponomarenko and Rasnitsyn (1974) considered the concave CuA in the hind wing as found in Neuroptera to be the plesiomorphic condition in Holometabola. This character state is found also in other holometabolous orders, for example, in Megaloptera, Mecoptera, Trichoptera including the earliestÑCarboniferousÑ holometabolous insect Westphalomerope maryvonneae Nel et al., 2007 (Ponomarenko and Rasnitsyn 1974 , Novokshonov 1997 , Nel et al. 2007 ). However, Adams (1960) considered a contrary condition to be the plesiomorphic state, i.e., the convex CuA in the hind wing found in all orders of Exopterygota (sensu lato), with the possible exception of the Caloneurodea.
In Kalligrammatidae, MA is strongly concave in all genera, in both the fore-and hind wings. The next vein, named here the most proximal branch of Rs (i.e., Rs1) is convex, and profusely branched distally in both wings. A very similar structure of these veins in the forewing is found in particular in the Triassic Osmylopsychopidae (e.g., see Shcherbakov 2008: Þg. 6) and in the Mesozoic myrmeleontoid family Palaeoleontidae (e.g., Menon and Makarkin 2008: Þg. 4) . The family Osmylopsychopidae is likely the sister group of Kalligrammatidae, because its venation is most similar to that of kalligrammatids. The resemblance of some important features of the venation in these psychopsoid families (Osmylopsychopidae and Kalligrammatidae) and the myrmeleontoid family Palaeoleontidae supports the assignement of the former families to the suborder Myrmeleontiformia by Engel and Grimaldi (2008) .
